In this paper, results obtained upon treatment of the methyl ester of ent-kaur- 16-en-19-oic acid (1b) with lead tetra-acetate under reflux in glacial acetic acid solution and an argon atmosphere are described. After 30 minutes reflux, GC-MS analysis of the product indicated the presence of three substances, the initial compound (1b, 7 %), the methyl ester of ent-kaur-16-en-15-O-acetyl-19-oic acid (2a, C 23 H 30 O 4 , 45 %), and its isomer, the methyl ester of ent- kaur-15-en-17-O-acetyl-19-oic acid (3a, 47 %). Flash chromatography over silica gel containing 20% AgNO 3 yielded 2b (456 mg), which was identified by direct comparison with an authentic sample, and 3a (472 mg), whose structure was established by uni-and bi-dimensional NMR analysis. Hydrolysis of 3a with dry ammonia in MeOH yielded the methyl ester of ent-kaur-15-en-17-hydroxy-19-oic acid (3b, C 21 H 32 O 3 ); treatment of this compound with chromic acid/pyridine complex rendered the aldehyde (4).
Several derivatives of ent-kaurenic acid (1a) have biological activity [1] . The proapoptotic effect of ent-kaur-16-en-15-oxo-19oic acid on the human prostate carcinoma epithelial cell line PC-3 has been described [2] . This compound has been obtained by chromic acid oxidation of ent-kaur-16-en-15-hydroxy-19-oic acid (2a), which is a rather scarce natural product [3] . In order to obtain 2a in sufficient quantities, allylic hydroxylation of 1a with SeO 2 /H 2 O 2 has been successfully achieved [4a] , but oxidation of ent-kaurenic acid methyl ester (1b) in the same conditions, instead of leading to the formation of ent-kaur-16-en-15-hydroxy-19-oic acid methyl ester (2b) as the main product, yielded mainly entkauran-15,16-epoxy-17-hydroxy-19-oic acid methyl ester [4b]. In the present work an alternative route to 2b was tried using lead tetra-acetate as oxidizing reagent.
Ent-kaurenic acid, isolated from the leaves of Espeletia semiglobulata, was methylated with diazomethane in diethyl ether solution to yield ent-kaur-16-en-19-oic acid methyl ester {M + at m/z 316 (C 21 H 32 O 2, 1b}. Compound 1b (3.16 mmol) was refluxed with lead tetra-acetate (0.67 mmol) in dry benzene solution under an argon atmosphere for 30 minutes. Water was added to the reaction product and the mixture was extracted with CHCl 3 . The organic layer was dried over Na 2 SO 4 and the solvent removed by distillation. The oxidation product, dissolved in diethyl ether, was inspected by GC-MS. Three peaks were observed, one at 3.49 min {m/z 316 (1b), one at 5.70 min (M + m/z 374 (C 23 H 34 O 4 )}, and one at 6.21 min {M + m/z 374 (C 23 H 34 O 4 )}. The reaction mixture was submitted to flash chromatography over a silica gel column containing 20% AgNO 3 . Fractions eluted with n-hexane yielded 1b. Elution with n-hexane/5% EtOAc yielded ent-kaur-16-en-15-acetoxy-19-oic acid methyl ester (2b), which was identified by direct comparison with an authentic sample isolated from Espeletia schultzii (mmp, TLC, IR, 1 H NMR, 13 C NMR and MS) [3] . Elution was continued with n-hexane/5% EtOAc to obtain a mixture which, on GC-MS examination, showed two peaks with retention times of 5.70 (2b) and 6.21 minutes (3a). Further elution with n-hexane/5% EtOAc yielded pure 3a, which was identified as the methyl ester of ent-kaur-15,16-en-17-O-acetyl-19-oic acid based on the following arguments: the mass spectrum showed the molecular ion at m/z 374 (C 21 H 32 O 2 ); the IR spectrum showed a peak at 3039 cm -1 , which indicated the presence of an olefinic double bond of the type R 1 R 2 C=CHR 3 , probably located at 15, whereas an exocyclic double bond at 16 would show a peak at 3090-3075 cm -1 . This was confirmed by the presence of a peak at  5.4 in the 1 H NMR spectrum (Table 1) , which integrates for one proton and has a two bond correlation with a quaternary carbon at δ 138 ( Table 2 ). On the other hand, this carbon showed a two bond correlation with the protons of a methylene group centered at  4.61, protons that correlate with the carbonyl of the acetyl moiety. This evidence indicated that 3a was formed through isomerization of 2b, which had displaced the exocyclic double bond to a 15 position. It was NPC Natural Product Communications 2016 Vol. 11 No. 9 1231 -1232 1232 Natural Product Communications Vol. 11 (9) 2016 Rojas et al. 
Experimental

General experimental procedures:
Melting points were measured on a Fisatom D 430 hot stage and are uncorrected. IR spectra were measured on a Perkin Elmer FT Spectrum Two spectrometer as KBr discs, 1 H and 13 C NMR on a Bruker Advance DRX-400, and GCusing a Hewlett-Packard MSD 5973 spectrometer, as reported earlier [4b] . Column chromatography (CC) was performed on silica gel Merck 60 (230-400 mesh) that contained 20% AgNO 3 . TLC was carried out on silica gel Merck 60 F254 plates.
Kaurenic acid methyl ester (1b):
Ent-kaurenic acid (1a) was obtained from the aerial parts of Espeletia semiglobulata and compared with an authentic sample (mp, tlc, 1 H NMR) [5] . 1a was treated overnight with a diazomethane saturated diethyl ether solution at room temperature. The methyl ester (1b) crystallized from diethyl ether {mp 75 o C, [M + ] m/z 316 (C 21 H 32 O 2 )}.
Oxidation of 1b with lead tetra-acetate:
One g of 1b (3.17 mmol) was dissolved in 5 mL of dry benzene and refluxed with 80 mL of glacial acetic acid and 3 g (0.67 mmol) of lead tetra-acetate under an argon atmosphere. The course of the reaction was followed by TLC using n-hexane: EtOAc (3:1). After 30 min, H 2 O was added and the mixture shaken with CHCl 3 . The organic layer was dried over dry Na 2 SO 4 and the CHCl 3 was removed by distillation. The reaction product was submitted to CC over silica gel (80 g) containing 20% AgNO 3 . Fractions (50 mL each) were inspected by TLC and GC-MS. Fractions 1-30, eluted with n-hexane, yielded 69 mg of 1b, which showed a retention time of 3.48 min. Elution was continued with n-hexane: 5 % EtOAc. Fractions 31-46 yielded 457 mg of ent-kaur-16-en-15-O-acetyl-19-oic acid methyl ester (2b, RT 5.7 min), identical to the methyl ester of the O-acetyl derivative of an authentic sample of grandiflorolic acid (2a) obtained from Espeletia schultzii resin [3] 
Ent-kaur-15-en-17-O-hydroxy-19-oic acid methyl ester (3b):
A solution of 300 mg (0.8 mmol) of 3a in dry MeOH was saturated with anhydrous NH 3 and left overnight at room temperature. The following morning the solution was concentrated to yield 245 mg of ent-kaur-15-en-17-hydroxy-19-oic acid methyl ester (3b 
Ent-kaur-15-en-17-al-19-oic acid methyl ester (4):
Pyridine (3 mL) was treated with continued agitation with 0.3 g of CrO 3 to obtain Sarett's reagent [6] , which was mixed with 50 mg of entkaur-15-en-17-hydroxy-19-oic acid methyl ester (3b) dissolved in 1.0 mL of pyridine, and stirred for 24 h at room temp. The reaction mixture was filtered through a layer of silica gel and washed several times with diethyl ether. The filtrate was taken to dryness. The product was treated several times with a mixture of EtOH/H 2 O and submitted to flash chromatography over silica gel. The column was eluted with n-hexane; 20 mL fractions were collected. Fractions 1-10 eluted 4 (37 mg). MP: 166-168 o C 13 C NMR and 1 H NMR: 
